Osmotic stress and muscle tissue volume response of a freshwater bivalve.
The freshwater bivalve, Corbicula fluminea, when submitted to hyperosmotic solutions, behaves as a hyperosmoconformer; we have observed an increase in osmolality and ions in its extracellular fluid. Osmotic and ionic changes in its watery environment represent a challenge for the tissues of this mollusk. Thus we evaluated, in vitro, muscle tissue volume variations (based on wet weight change) under anisosmotic salines, as well the possible regulatory mechanisms involved in the processes. This tissue did not exhibit complete volume regulation under anisosmotic saline solutions, but showed less variation than would be predicted by Van't Hoff's law, and tissue volume remained essentially stable throughout 90 min of exposure. To minimize tissue swelling in hyposmotic situations, C. fluminea muscle mobilizes organic osmolytes (ninhydrin positive substances) and inorganic ions (K(+) and Cl(-)). While under hyperosmotic stimulus, apparently only inorganic osmolytes (Na(+) and Cl(-)) are mobilized by the tissue. Our results indicate ionic accumulation by the Na(+)-K(+)-2Cl(-) cotransporter and the Na(+)/H(+) coupled to Cl(-)/HCO(3)(-) exchangers. Exposure of the muscle tissue to Ca(2+)-free anisosmotic saline did not result in a detectable inhibition of the mechanisms described above. The Ca(2+) gradient that derives from the absence of this ion, even apparently enhances the regulatory mechanisms. These responses of this freshwater mollusk in hyperosmotic solutions, and the muscle tissue under anisosmotic (hypo and hyperosmotic) saline solutions, have not been previously characterized in the manner and approach as reported here. Specifically, we analyze both organic and inorganic osmolytes mobilized under hyposmotic stress, and can infer the participation of Na(+) and Cl(-) pathways stimulated by hyperosmotic stress. From the perspective gained in this study, tissue volume responses may be used as models for toxicological investigations.